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CLAIMS 



(57) [Claim(s)] 

[Claim 1] Cooling structure of a multi chip module characterized by providing the following. The 
multi chip module in which the 1 st semiconductor integrated circuit equipment and the 2nd 
semiconductor integrated circuit equipment were carried. The heat sink which has the fin 
prepared in the bottom plate and this bottom plate by which it has the 1st field which counters 
the upper surface of the semiconductor integrated circuit equipment of the above 1st, and the 
2nd field which counters the upper surface of the semiconductor integrated circuit equipment of 
the above 2nd, and opening was prepared in this 2nd field. The heat dissipation fan prepared in 
the upper part of this heat sink. 

[Claim 2] The 2nd field of the above is the cooling structure of the multi chip module according 
to claim 1 characterized by having countered with a part of upper surface of the semiconductor 
integrated circuit equipment of the above 2nd. 

[Claim 3] The aforementioned opening is the cooling structure of the multi chip module according 
to claim 1 characterized by being a slit. 

[Claim 4] The aforementioned opening is the cooling structure of the multi chip module according 
to claim 1 characterized by being a round hole. 

[Claim 5] The same as that of the length whose diameter of the aforementioned cooling fan is 
one side of the appearance of the bottom plate of the aforementioned heat sink, or cooling 
structure of a multi chip module according to claim 1 characterized by being analogous length. 
[Claim 6] A multi chip module and the heat sink prepared in the upper part of this multi chip 
module, The cooling fan formed in the upper part of this heat sink, and opening prepared in the 
bottom plate of the aforementioned heat sink, The socket in which the microprocessor was 
carried, and the wiring substrate in which this socket is carried, Cooling structure of the multi 
chip module characterized by including the screw which was formed in the inferior surface of 
tongue of this wiring substrate, and which presses down and penetrates a board, and the 
aforementioned socket, the aforementioned wiring substrate and the aforementioned presser— 
foot board, and the screw hole which is established in the bottom plate of the aforementioned 
heat sink, and is engaged in the aforementioned screw. 

[Claim 7] Cooling structure of the multi chip module according to claim 1 characterized by to 
include the socket in which the microprocessor was carried, the wiring substrate in which this 
socket is carried, the screw which was formed in the inferior surface of tongue of this wiring 
substrate, and which presses down and penetrates a board, and the aforementioned socket, the 
aforementioned wiring substrate and the aforementioned presser-foot board, and the screw hole 
which is established in the bottom plate of the aforementioned heat sink, and is engaged in the 
aforementioned screw. 

[Claim 8] Cooling structure of the multi chip module characterized by including the spring 
prepared between a multi chip module, the heat sink prepared in the upper part of this multi chip 
modul , the cooling fan formed in the upper part of this h at sink, opening pr pared in the 
bottom plate of the aforementioned heat sink, the attachment memb r which attaches the 
afor mentioned heat sink in a wiring substrate, and this attachment memb r and the 
afor mentioned heat sink. 
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[Claim 9] Cooling structure of the multi chip module according to claim 1 characterized by 
including the spring prepared between the attachm nt member which attaches the 
aforementioned h at sink in a wiring substrate, and this attachment member and the 
aforementioned heat sink. 

[Claim 10] Cooling structure of a multi chip modul characterized by providing the following. Multi 
chip module. The heat sink prepared in the upper part of this multi chip module. The cooling fan 
formed in the upper part of this heat sink, opening prepared in the bottom plate of the 
aforementioned heat sink, the attachment member by which the other end has been arranged at 
the upper part of the bottom plate of the aforementioned heat sink while presented a hook type 
and an end was connected to the aforementioned wiring substrate, and the aforementioned 
attachment — the screw which fits into the aforementioned other end of a member, and 
aforementioned attachment — the screw hole which is established in the bottom plate of the 
aforementioned heat sink, and engages the aforementioned screw with the spring which it was 
prepared between the aforementioned other end of a member 

[Claim 1 1] Cooling structure of a multi chip module according to claim 1 characterized by 
providing the following, the attachment by which the other end has been arranged at the upper 
part of the bottom plate of the aforementioned heat sink while presenting the hook type and 
connecting the end to the aforementioned wiring substrate — a member the aforementioned 
attachment — the screw which fits into the aforementioned other end of a member the 
aforementioned attachment — the spring which it was prepared between the aforementioned 
other end of a member, and the bottom plate of the aforementioned heat sink, and was 
penetrated with the aforementioned screw The screw hole which is established in the bottom 
plate of the aforementioned heat sink, and is engaged in the aforementioned screw. 
[Claim 12] it prepares in the four corners of a wiring substrate — having — the aforementioned 
attachment — the cooling structure of the multi chip module according to claim 10 or 1 1 
characterized by including the connection to which the aforementioned end of a member is 
connected 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the cooling structure of 
a multi chip module where the microprocessor with larger power consumption and the cache 
memory element were carried especially, about the cooling structure of a multi chip module. 
[0002] 

[Description of the Prior Art] In the multi chip module by which this kind of microprocessor and 
two or more cache memory elements were conventionally carried in th wiring substrate, since 
the power consumption of a microprocessor and the element for each memori s was 
comparatively small, the heat sink which has a common plate type fin only to a microprocessor 
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or a pin type fin was attached, and forced-air cooling was carried out by the cooling fan formed 
in the int rior of equipment. 

[0003] carrying out a deer, a microprocessor integrates highly and accelerates by development of 
semiconductor integrated circuit technology, it is alike and there is a problem on which power 
consumption also increases that cooling performances will run short, by forced-air cooling in 
which a companion and the above common heat sinks were attached 

[0004] in order to solve this problem — " — September, 1996, the Nikkei byte, and No.155 [ ] — 
a cooling fan small to 151st page" is directly attached on a heat sink from the 150th page, and 
the heat sink with a fan which sprays a wind and is cooled toward the bottom plate of a heat sink 
is indicated 

[0005] Reference of drawing 5 constitutes the multi chip module to which the above-mentioned 
heat sink with a fan was applied from a multi chip module 18 and a heat sink 22 with a fan. 
[0006] A multi chip module 1 8 consists of a wiring substrate 1 9, a microprocessor 20 carried on 
the wiring substrate 19, and two or more elements 21 for cache memories. The heat sink 22 with 
a fan is attached in the upper part of the microprocessor 20 of a multi chip module 18. 
[0007] The heat sink 22 with a fan consists of a heat sink 23 and a cooling fan 24, and the flow 
of the air produced when a cooling fan 24 rotated flows into the circumference of a heat sink 23, 
after colliding with the base of a heat sink 23. The heat which occurred in the microprocessor 20 
and got across to the heat sink 23 is cooled by the flow of the air produced with a cooling fan 
On the other hand, forced-air cooling of the heat generated with the element 21 for cache 
memories is carried out by the cooling fan (not shown) independently formed in the equipment 
which is cooled by the free convection or uses a multi chip module 1. 
[0008] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technology, if 
it is going to enlarge a heat sink with a fan according to the increase in power consumption of a 
microprocessor, it will come to cover the element top for cache memories on a multi chip 
module, consequently the flow of the element absentminded mind for cache memories will be 
barred, and the thermolysis nature of this element for cache memories will be worsened. 
Furthermore, the power consumption of the element for cache memories increases similarly as 
the power consumption of a microprocessor increases, since it is necessary to also accelerate 
the element for cache memories if a microprocessor is accelerated. Therefore, enlarging a heat 
sink as mentioned above has the problem of worsening cooling nature of a cache memory 
element increasingly. 

[0009] When the wind speed in this equipment tends to be raised and it is going to cool the 
element for cache memories by the fan prepared on the other hand in the equipment which uses 
a multi chip module, there is a problem that the noise of equipment will increase with a cooling 
fan. 

[0010] Thus, with the above-mentioned conventional technology, there is a problem that it 
cannot respond to the increase in the power consumption of a microprocessor and the element 
for cache memories. 

[001 1] The purpose of this invention is to offer the cooling structure of the multi chip module 
which can respond to the increase in the power consumption of the microprocessor prepared in 
the multi chip module, and the element for cache memories. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
cooling structure of the multi chip module of this invention contains a multi chip module, the heat 
sink prepared in the upper part of this multi chip module, the cooling fan formed in the upper part 
of this heat sink, and opening prepared in the bottom plate of the aforementioned heat sink. 
[0013] Moreover, cooling structure of other multi chip modules of this invention is characterized 
by preparing the aforementioned opening in the periphery of the bottom plate of the 
aforementioned h at sink. 

[0014] Furthermore, the cooling structure of other multi chip modules of this invention The multi 
chip module in which the 1st semiconductor integrated circuit equipment and th 2nd 
semiconductor integrated circuit equipment wer carried, The heat sink which has the fin 
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prepared in the bottom plate and this bottom plat by which it has th 1 st field which counters 
the upper surface of the semiconductor integrat d circuit equipment of the above 1st and the 
2nd field which counters the upper surface of the s miconductor integrat d circuit equipment of 
the above 2nd, and opening was prepared in this 2nd field, The heat dissipation fan pr pared in 
the upper part of this heat sink is included. 

[0015] Moreover, cooling structure of other multi chip modules of this invention is characterized 
by the 2nd field of the above having countered with a part of upper surface of the semiconductor 
integrated circuit equipment of the above 2nd. 

[0016] Furthermore, cooling structure of other multi chip modules of this invention is 
characterized by the aforementioned opening being a slit. 

[0017] Moreover, cooling structure of other multi chip modules of this invention is characterized 
by the aforementioned opening being a round hole. 

[0018] Furthermore, cooling structure of other multi chip modules of this invention is 
characterized by the same as that of the length whose diameter of the aforementioned cooling 
fan is one side of the appearance of the bottom plate of the aforementioned heat sink, or being 
analogous length. 

[0019] Moreover, cooling structure of other multi chip modules of this invention is characterized 
by the aforementioned heat sink being contacted by the upper surface of the semiconductor 
integrated circuit equipment of the above 1st. 

[0020] Furthermore, the cooling structure of other multi chip modules of this invention includes 
the socket in which the microprocessor was carried, the wiring substrate in which this socket is 
carried, the screw which was formed in the undersurface of this wiring substrate and which 
presses down and penetrates a board, and the aforementioned socket, the aforementioned wiring 
substrate and the aforementioned presser— foot board, and the screw hole which is established in 
the bottom plate of the aforementioned heat sink, and is engaged in the aforementioned screw. 
[0021] Moreover, cooling structure of other multi chip modules of this invention is characterized 
by including the spring prepared between the attachment member which attaches the 
aforementioned heat sink in a wiring substrate, and this attachment member and the 
aforementioned heat sink. 

[0022] Furthermore, the cooling structure of other multi chip modules of this invention The 
attachment member by which the other end has been arranged at the upper part of the bottom 
plate of the aforementioned heat sink while presenting the hook type and connecting the end to 
the aforementioned wiring substrate, the aforementioned attachment — the screw which fits into 
the aforementioned other end of a member, and the aforementioned attachment — it is 
characterized by including the spring which it was prepared between the aforementioned other 

nd of a member, and the bottom plate of the aforementioned heat sink, and was penetrated with 
the aforementioned screw, and the screw hole which is established in the bottom plate of the 
aforementioned heat sink, and is engaged in the aforementioned screw 

[0023] moreover, the cooling structure of other multi chip modules of this invention is prepared 
in the four corners of a wiring substrate — having — the aforementioned attachment — the 
connection to which the aforementioned end of a member is connected is included 
[0024] 

[Embodiments of the Invention] Next, the gestalt of operation of the cooling structure of the 
multi chip module of this invention is explained in detail with reference to a drawing. 
[0025] ** [ reference of drawing 1 / contain / a multi chip module 1, the heat sink 6 with a fan 
prepared in the upper part of a multi chip module 1, and the opening 12 prepared in the pars 
basilaris ossis occipitalis of a heat sink / the gestalt of operation of the first of the cooling 
structure of the multi chip module of this invention ] 

[0026] A multi chip module 1 consists of elements 4 for cache memories arranged around [ at 
I ast one ] the wiring substrate 2, the microprocessor 3 prepar d in the wiring substrat 2, and 
the microprocessor 3 on the wiring substrate 2. 

[0027] The microprocessor 3 is stored in th case called pin grid array which has arranged th 
I/O pin (not shown) in the shape of a grid to th substrate of a ceramic or plastics. Th 
microproc ssor 3 is attached in the wiring substrat 2 with the socket 5. A socket 5 makes 
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installation and removal of a microprocessor 3 easy while conn cting electrically th I/O pin and 
the wiring substrate 2 of the case wh re the microprocessor 3 was contained. 
[0028] The heat sink 6 with a fan consists of a bottom plate 7 thermally combined with th 
microprocessor 3, a pin type fin 8 prepared on the bottom plate 7, and a cooling fan 9 formed so 
that the upper part of a fin 8 might be covered. [ two or more ] The size of the heat sink 6 with a 
fan is larger than the appearance of a microprocessor 3, and it is jutted out so that the upper 
part of the cache memory element 4 may be covered at least. 

[0029] Reference of drawing 2 forms two or more slit-like openings 1 2 in the portion which the 
bottom plate 7 of the heat sink 6 with a fan counters with the element 4 for cache memories. 
[0030] If drawing 1 is referred to again, the bottom plate 7 and fin 8 of the heat sink 6 with a fan 
are fabricated by one with metal mold. The quality of the material of a bottom plate 7 and a fin 8 
is aluminum. Opening 12 is formed at the time of golden die forming. 

[0031] A cooling fan 9 consists of a shank and a wing, and it has the same as that of the length 
whose diameter which united these is one side of a bottom plate 7, or analogous length. That is, 
the cooling fan 9 is constituted so that a wind may be hit all over a bottom plate 7. The motor 
which is not illustrated is formed in the shank of a cooling fan 9, and a cooling fan 9 is driven on 
this motor, rotates, and generates the flow of air. 

[0032] Next, the attachment structure of the heat sink with a fan of this invention is explained. 
[0033] Reference of drawing 1 constitutes the attachment structure of the heat sink 6 with a fan 
from a female screw formed in the screw 10, the presser-foot board 11, and the bottom plate 7. 
[0034] A screw 10 is concluded by the female screw (not shown) which penetrated the presses 
foot board 1 1 , the wiring substrate 2, and the socket 5, and was formed in the bottom plate 7 of 
the heat sink 6 with a fan, and fixes the heat sink 6 with a fan to a multi chip module 1 . 
[0035] When the heat sink 6 with a fan is attached in a multi chip module 1, the presser-foot 
board 1 1 is formed in order to prevent that the wiring substrate 2 curves according to the bolting 
force of a screw 1 0. 

[0036] Next, operation of the gestalt of operation of the first of this invention is explained with 
reference to a drawing. 

[0037] If a cooling fan 9 rotates, as shown in the thick arrows A and B among drawing, the flow 
of air will happen into the heat sink 6 with a fan. As shown by Arrow A, most flows of the air 
from a cooling fan 9 collide with a bottom plate 7, and it changes a direction, and it comes out to 
the side shell exterior of the heat sink 6 with a fan through between fins 8. 

[0038] As shown by Arrow B, the remaining portion of the flow of air passes opening 12, collides 
with the element 4 for cache memories, and it flows into the circumference of a multi chip 
module 1 through the gap of the wiring substrate 2 and the heat sink 6 with a fan. 
[0039] The heat generated in the microprocessor 3 has got across to the bottom plate 7 and the 
fin 8, and is cooled by flow A of the air which collides with a bottom plate 7 and comes out to 
the side shell exterior of the heat sink 6 with a fan through between fins 8. On the other hand, 
the heat generated with the element 4 for cache memories is cooled by flow B of the air which 
collides directly and flows into the element 4 for cache memories through opening 12. 
[0040] Thus, with the gestalt of this operation, since opening 1 2 was formed in the pars basilaris 
ossis occipitalis 7 of the heat sink 6 with a fan, even if it can also cool the element 4 for cache 
memories by a part of flow of the air generated by the cooling fan 9, consequently the heat sink 
6 with a fan is enlarged corresponding to increase of the power consumption of a microprocessor 
3 and it covers the element 4 for cache memories on a multi chip module 1 , the element 4 for 
cache memories can be cooled efficiently. 

[0041] Next, the gestalt of operation of the second of this invention is explained in detail with 
reference to a drawing, the heat sink 6 with a fan looks like [ the point attached in the wiring 
substrate ] the feature of the gestalt of this second operation with fixing metal and a spring 
Other composition is the same as that of th gestalt of the first operation. 

[0042] Since the pin of a case is soldered by the direct wiring substrate 2, it is joined not using a 
socket and a microprocessor 1 is wh n drawing 3 is r ferr d to, a socket cannot be used as a 
m ans to fix the heat sink 6 with a fan to a multi chip module 1. Then, fixing metal 12 is attached 
in the periphery section of the wiring substrate 2 with a screw 13 and a nut 14. 
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[0043] Fixing metal 12 presents a hook type and an end is connected to a wiring substrate. The 
attaching hole (not shown) is prepared in the other end of fixing metal 12, and it is arrang d at 
the upper part of the bottom plat 7 of the heat sink 6 with a fan. 

[0044] The bottom plate 7 of the h at sink 6 with a fan is around elongated from the fin 
formation section, it penetrates in the periphery section (here four corn rs), and th w II screw 
(not shown) is turned off. The heat sink 6 with a fan is attached in a multi chip module 1 by 
penetrating a spring 16 on through and the attachment screw 15, being acceptable bottom plate 
7, and carrying out the engagement of the above-mentioned attaching hole of fixing metal 12 to 
the attachment screw 1 5 to a screw. 

[0045] When the heat sink 6 with a fan is attached in a multi chip module 1, a stiffener 17 is 
formed in order to prevent that the wiring substrate 2 curves according to the bolting force of 
the attachment screw 1 6, and the force of a spring 1 7. 

[0046] Reference of drawing 4 attaches a screw 13 and a nut 14 in the four corners of the wiring 
substrate 2 with the gestalt of this operation. 

[0047] Thus, with the gestalt of this operation, since fixing metal 1 2 is attached in the periphery 
section of the wiring substrate 2 of a multi chip module, the hold nature of pattern wiring of the 
wiring substrate 2 is hardly influenced. Moreover, since the amount of deflections of a spring 1 7 
can be changed by bolting the attachment screw 16, the force which pushes the heat sink 6 with 
a fan against a microprocessor 3 can be adjusted. 

[0048] Although considered as the composition which prepares slit-like opening in the element 4 
for cache memories of the bottom plate 7 of the heat sink 6 with a fan, and the portion which 
counters with the gestalt of the above-mentioned implementation, it is not limited to this but the 
thing of various configurations can be used. For example, you may form two or more round holes. 
More specifically, what arranged two or more round holes in the predetermined interval is 
prepared in the same position as opening of the shape of an above-mentioned slit. Since this 
round hole can be made to **** with a drill etc. even if it is at this time, after a heat sink is 
fabricated, it is effective in manufacture becoming easier. 

[0049] Moreover, although the gestalt of the above-mentioned implementation explained the 
case where one microprocessor 3 was formed in the multi chip module, this invention can be 
applied when two or more microprocessors 3 are formed. At this time, one heat sink with a fan 
may be prepared in each of two or more microprocessors, and one heat sink with a fan may be 
prepared in two or more microprocessors. 

[0050] Furthermore, although the bottom plate 7 and fin 8 of the heat sink 6 with a fan shall be 
fabricated by one with metal mold, they may manufacture a bottom plate 7 and a fin 8 separately, 
and may make a fin 8 set up on a bottom plate 7 in the gestalt of the above-mentioned 
implementation. Moreover, opening 12 may make a bottom plate 7 process and form rather than 
may be formed at the time of golden die forming. 

[0051] Moreover, although considered as the composition which contains a microprocessor 3 to 
a pin grid array, it is not limited to this but you may make it make cases other than a pin grid 
array, i.e., a ball grid array (BGA) and a chip-size package (CSP), contain in the gestalt of the 
above-mentioned implementation. 
[0052] 

[Effect of the Invention] Since opening is provided in the portion which countered the cache 
memory element of the heat sink bottom plate of the heat sink with a fan attached on a 
microprocessor by the above explanation according to this invention so that clearly, the thing for 
microprocessors and the thing for cache memory elements can be made to divide the flow of the 
air produced by rotation of a cooling fan. That is, the heat which occurred in the microprocessor 
and was transmitted to the bottom plate and the fin is cooled by the wind which collides with th 
bottom plate of a heat sink, changes a direction, and comes out to the side shell exterior of a 
heat sink with a fan through between fins. The heat generated with th cache memory element 
passes opening of a heat sink bottom plat , collides with the element for cache memories, and is 
cooled by the wind which flows into the circumference of a multi chip module through the gap of 
a wiring substrate and a h at sink with a fan. For this reason, when a heat sink with a fan is 
enlarged according to the increas in power consumption of a microprocessor, ven if the 
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element for cache memories will b covered, it is ffectiv in the ability to cool the el ment for 
cache memories efficiently. 

[0053] Mor over, since this invention can chang the amount of deflections of a spring by bolting 
an attachment screw, it is eff ctive in the ability to adjust the force which pushes a h at sink 
with a fan against the microprocessor on a multi chip module. 

[0054] Furthermore, since it was constituted so that fixing metal might attach in the periphery of 
a wiring substrate, the effect that it is not necessary to cut down the field in which the circuit 
pattern of a wiring substrate is held for installation of a heat sink with a fan is in this invention. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the gestalt of operation of the first of this invention. 
[Drawing 2] It is drawing showing the bottom plate of the gestalt of operation of the first of this 
invention. 

[Drawing 3] It is the cross section of the gestalt of operation of the second of this invention. 
[Drawing 4] It is the plan of the gestalt of operation of the second of this invention. 
[Drawing 5] It is the cross section showing the conventional technology. 
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[Drawing 1] 



file://N:¥PERSONAL¥JPE¥JPOEn¥JP-B-2959506.html 



2003/07/02 



JP-B-2959506 




[Drawing 2] 
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[Drawing 5] 
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[Drawing 3] 
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[Drawing 4] 
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